Radionuclides used in the study, Ni and Sr are of interest in high-level nuclear waste management. Nickel is present in reactor and fuel rod components; Strontium is an important' fission product in high-level nuclear waste. Also, sorption studies of Ni-Sr binary mixtures on 'Nonscents', a zeolitized tuff material, and Beidellite, a clay mineral have been conducted earlier by our research group. A comparison of sorption characteristics of this binary pair on three different minerals will be of considerable interest.
Geochemists have traditionally been using mathematical models such as Linear, Langmuir, Freudlich and modified Langmuir to describe sorption isotherms. Parameters of these models KD and 0 are not fundamental constants, but are functions of experimental variables such as solidliquid ratio and the initial concentration of the competing solutes in the liquid and sorbent phases (W.L. Poker, et al., 1992). Triple-layer surfacecomplexation model has not been tried to correlate sorption data of mixtures of radionuclides over a wider range of compositions.
Even though goethite contains surface sites with variable charges, the sorption process can still be modelled with ion-exchange phase equilibrium theory provided the pH of the aqueous phase is kept constant.
Relevant theoretical considerations and model derivations have been presented earlier (Rao, 1993; Rao, et ai., 1992) . 
Sorption measurements were made at a constant solution
Ni-Sr isotherm shows a very strong preference for Ni ion in the sorbent phase over Sr ion. This result is in stark contrast to the 'isotherm data of Ni-Sr-'Nonscents' (4 zeolitized tuff). In the case of Nonscents, Sr ion is strongly favored on the sorbent phase over Ni ion. In the case of Ni-Sr Beidellite system, there is no preference-of Ni or Sr on the sorbent phase.
This selectivity variation from mineral to mineral is of utmost significance in the performance assessment calculations of a nuclear repository. Rational equili brium constant and sorbent phase activity coefficients of Ni and Sr as functions of sorbent phase solute composition are calculated. Thermodynamic equilibrium constant for Ni-Sr-Goethite system was calculated.
The research strategy used in the present investigation can be summarized as the following: Study sorption characteristics of binary pairs of solutes on single minerals. long periods of equilibration, columnar flow system and concentrated electrolyte solutions. Model the sorption process with the more fundamental phase-equilibrium theory. Using fundamental thermodynamic parameters of bin&y pairs, predict ternary and multi-component solute systems, and validate the theory with experimental data. Finally, predict sorption characteristics of multi-component solute mixtures on mixtures of minerals from the single mineral studies.
Ensure equilibrium sorption by using
Results of the present investigation will be useful in understanding sorption processes, and in the prediction of contaminant mobility in ground water over a range of coQtaminants and soils.
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